Abstract
INTRODUCTION

46
environmental protection and other fields. In fact, most microbial lineages have not 48 been isolated in pure culture and it was estimated that only 1% of microbes can be 49 cultured on laboratory media (1). Furthermore, it is still unknown that the abundances 50 and viability of uncultured microbes at different levels of phylogenetic divergence from 
61
Christensenella minuta (C. minuta) is a gram-negative gastrointestinal bacterium (4).
62
It was discovered originally associating with obesity through an unknown biological 63 mechanism (5). Most interestingly, the genome of C. minuta is highly heritable (6) and 64 presents a valuable application on future obesity therapy (7). Nevertheless, some recent 65 researches have demonstrated that C. minuta might be a potential pathogen and have 66 high-risk for its application in the obesity therapy (8). C. minuta was isolated from the 67 blood of a patient with a diagnosis of acute appendicitis and this bacterium is one of 68 suspects to cause this disease. From all present studies, the conclusion about the 69 physiological characteristics and pathogenicity of C. minuta remain elusive.
70
C. minuta is a strictly anaerobic bacterium (4) of KOMODO, the options "non-strict aerobic", "inorganic salt in the medium" and 135 "evolution distance is less than 0.04" were defined and 16S rDNA sequence of C.
136 minuta (sequence similarity ˃ 85%) was introduced to predict media formula that has 137 improvement on bacterial growing. According to the KOMODO score, three media 138 were recommended including caldicoprobacter medium (score 400), modified GAM 139 medium (score 62.9) and EG medium (score 35.6). C. minuta was inoculated on three After the genome sequencing of C. minuta was completed, the KEGG map of the 156 carbon metabolism pathway was analyzed and some characteristics C. minuta 157 metabolism have been found. Figure 5a shows that in furfural metabolism, the direct 158 pathway of xanthine to amino acids (such as glycine and serine) was substituted by a 159 more complicated path, which may result to the difficult growth of C. minuta.
160
Supplementing the medium with the appropriate amount of glycine and serine may 161 increase the culture abundance of C. minuta. In the pyrimidine metabolism of figure 5b,
162
it can be seen that UDP, DTP and CTP are the starting materials for the reaction, but the 163 key enzyme (3.6.1.8 ATP pyrophosphatase) lacks. Figure 5c showed the cysteine 164 metabolism of C. minuta. In these pathways, the lack of enzymes that converts cysteine 165 and cystine reminded us of supplying cystine to enhance C. minuta biomass in culture. 
213
CONCLUSION
214
At present, the microorganisms that can cultivate in the laboratory account for only 1% 215 of the microbial species, which means most of the microorganisms in nature cannot be 216 cultured in the laboratory. Since that, most microbes cannot be scientifically studied.
217
Although the development of metagenomics, transcriptomes, etc., has enabled 218 researchers to conduct taxonomic and gene-based informatics analysis of difficult-to-219 cultivate or non-cultivable microorganisms, it is still necessary to conduct functional 220 research and resource development for a specific microbial individual. In the 221 development of microbial culture methodology, scientists can only conduct in-depth 222 research on target microbial resources on the basis of cultivable conditions.
223
In this work, we combined the prediction tools and experiments to improve the media 224 components of C. munita and successfully enhance the culturing and increase biomass 225 by more than 10-fold. From this perspective, the project throws some new ideas and 226 also enables access to new knowledge and information in uncultured microbial 227 resources.
228
In addition, microbes are the source of important biosynthetic resources. 
234
MATERIALS AND METHODS
235
Christensenella minuta and its basic culture. C. minuta was obtained from feces days, the samples were determined by fqPCR to evaluate the optimal medium.
264
The metabolite analysis was performed with KEGG （ https://david.ncifcrf.gov 265 /home.jsp；） combining genomics data of C. minuta from NCBI (https://www.ncbi.nlm.
266
nih.gov/). Choose "GO ONTOLOGY and PATHWAY" and the prediction results were 267 obtained. C. minuta was inoculated on modified GAM media supplying with 268 metabolites predicted from KEGG. After culturing for 7 days, the samples were 269 determined by fqPCR to evaluate the optimal medium. Fig. 4 The biomass of C. minuta growing on three KOMODO recommended media. 
